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Abstract. It was analyzed lactoperoxidase activity in individual milk samples of 14 Friesian 
cows at 2, 14, 30, 90 and 180 days postpartum. Enzyme activity decreases from 0.75 U/ml in samples 
taken 2 days post partum to 0.36 U/ml 180 days postpartum. Lactoperoxidase activity was higher 
when analyze was performed 6 hours after milking (0,40 U/ml) compared to 48 hours (0.15 U/ml). 
Variation among cows was also large ranging from 0.54-0.94 U/ml on a specific sampling day. Such 
variations indicate that the efficiency of enzyme in preserving milk is affected by many factors 
including stage of lactation, individual animal and sampling day. 
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INTRODUCTION 
 
Lactoperoxidase –thiocyanate-hydrogen peroxide system (EC 1.11.1.7) occurs 
naturally in milk where represents about 1% of total serum proteins (Reiter 1985). 
Lactoperoxidase is a basic, relatively heat resistant glycoprotein that contains a haeme group 
and catalyses reactions in which hydrogen peroxide is reduced and a suitable electron donor is 
oxidized. When active, lactoperoxidase-system produces hypothiocyanite ions, a strong 
antimicrobial agent (Björck et al. 1975; Barret et al. 1999) acting as an inhibitor to some 
lactococci, bacteria including some pathogens. Some studies indicate that lactoperoxidase 
system oxidizes essential – SH groups in vital metabolic enzymes (Aune and Thomas, 1977). 
The effectiveness of lactoperoxidase in maintaining the hygienic quality of raw milk 
for a limited period of time has been established in many experimental studies and depends on 
the initial amount and type of microbiological contamination. 
Few studies of lactoperoxidase in Friesian milk have been carried out and their 
purpose was to analyze some of its components (Medina et al. 1989). 
The aim of this work was to evaluate the factors that influence lactoperoxidase 
activity: lactation stage, analysis time or individual cows. 
 
MATERIALS AND METHODS 
 
Animal and milk samples 
The experiment was carried out in the SC Corojan SRL cow firm (Floresti, Cluj 
county) and laboratories of the Animal Science and Biotechnology Faculty, University of 
Agricultural Science and Veterinary Medicine, Cluj-Napoca. 
Cows grazed on natural pasture but during winter they were kept in stalls and fed with 
hay and commercial concentrate in quantities varying according to evolution of milk 
production during lactation. The concentrate was composed of barely, maize, sunflower, 
soybean, vitamins and mineral complements.  
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The milking routine includes udder washing previous teacup attachment. Individual 
samples were taken during morning milking and placed in 100 ml sterile plastic containers. 
Milk samples were kept at 4°C throughout experiments and have taken from animals with 
somatic cell count lower than 400.000 cells/ml. 
Samples for 14 Friesian cows in 2, 14, 30, 90 and 180 days postpartum have taken      
6 hours after milking to determine the influence of lactation stage on lactoperoxidase activity. 
Milk samples collected at the middle of lactation were analyzed 6, 12, 24 and 48 hours 
after milking and lactoperoxidase activity was determined too. 
 
Chemical analyses 
The lactoperoxidase activity was analyzed in duplicate and all reagents were prepared 
using deionized water and used at the same time as the analyses were to be carried out. 
Enzyme activity was evaluated using guaiacol as chromophore agent. Each milk sample was 
diluted with distilled water (1 milk : 10 water) treated with 2 ml clarifying reagent [saturated 
K4(Fe(CN)6), saturated CuSO4]. 5 ml supernatant fluid was mixed with 0,25 ml H2O2 0.3% 
and 1 ml guaiacol 1% and absorbance was measured at 420 nm using Jasco V 600 
spectrophotometer. Results are expressed as absorbance units/ml milk (U/ml). 
 
RESULTS AND DISCUSSION 
 
Effect of lactation stage 
The highest values for lactoperoxidase activity were measured between 2 and 30 days 
after calving (Tab. 1) where values ranged from 0.75 to 0.67 U/ml. The determinations have 
revealed that lactoperoxidase activity decreased until a practically constant level towards    
180 days postpartum. 
 
        Tab. 1 
Effect of lactation stage 
 
Lactoperoxidase activity 
(U/ml) 
Stage of lactation 
(days) 
0,75 2 
0,67 14 
0,45 30 
0,40 90 
0,30 180 
 
Lactoperoxidase activity in milk of different cow’s 
In all cows sampled there were variations between lactoperoxidase activities 
throughout lactation (Tab. 2).  
The values appeared to be higher during the early stages of lactation, and then leveled 
off towards the end. Comparison of means of individual cow revealed differences between 
them. Greatest variation within any single cow was observed in cow Pamela where maximum 
activity was recorded as 0.87 U/ml while the minimum was 0.270 U/ml. Although cow Clara 
had the least variation between its maximum and minimum enzyme activity values, the 
maximum value (0.94 U/ml) was nonetheless more than 4.3 times greater than the minimum 
value (0.215 U/ml). Such massive changes in enzyme activity were common in all cow 
sampled. 
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         Tab. 2 
Lactoperoxidase activity for different Friesian cows 
 
Lactation stage (days) No. Name of cow 2 14 30 90 180 
1 Sanda 0,83 0,73 0,54 0,49 0,45 
2 Raveca 0,78 0,70 0,43 0,37 0,38 
3 Vireguta 0,80 0,69 0,31 0,30 0,215 
4 Vanesa 0,65 0,54 0,36 0,35 0,28 
5 Marioara 0,94 0,73 0,52 0,48 0,43 
6 Daiana 0,73 0,60 0,43 0,38 0,26 
7 Rodica 0,60 0,68 0,48 0,45 0,29 
8 Casandra 0,80 0,69 0,36 0,38 0,32 
9 Ghizi 0,83 0,74 0,50 0,45 0,39 
10 Pamela 0,87 0,71 0,43 0,38 0,270 
11 Dana 0,71 0,63 0,54 0,41 0,43 
12 Printesa 0,73 0,78 0,60 0,50 0,54 
13 Flori 0,69 0,65 0,43 0,40 0,49 
14 Clara 0,59 0,61 0,40 0,36 0,38 
 
Analysis time influence on lactoperoxidase activity  
Decreases were observed in lactoperoxidase activity when the analyses were 
performed at 6 h after milking compared to those carried out earlier (Tab. 3). Consequently, 
the time elapsed since the sampling commenced must be taken into account when the 
antibacterial activity of the enzyme is studied. Similarly, the time elapsed is important when 
carrying out bacterial counts. 
 
                                                                                                Tab. 3 
Lactoperoxidase activity in Friesian cow milk* for different analysis time 
 
Lactoperoxidase activity 
(U/ml) 
Analysis time 
(hours) 
0,40 6 
0,35 12 
0,25 24 
0,15 48 
*Means of duplicate determination from 14 cows milk samples 
 
 
CONCLUSIONS 
 
1. The measurements of lactoperoxidase activity in Friesian cow milk reveal a 
variation during the lactation stage. 
2. Enzyme activity decreased from 0.91 U/ml in samples taken 2 days post partum to 
0.21 U/ml 180 days post partum. 
3. The higher value of lactoperoxidase activity in cow colostrums compared to mature 
milk contributes to protection of calves against infection diseases. 
4. Comparison of means values of lactoperoxidase activity in milk of individual cows 
revealed differences between them. 
5. Decreases was observed in lactoperoxidase activity when analyses were performed 
at 6 h after milking compared to those carried earlier. 
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6. Determining the values of lactoperoxidase activity makes possible to express the 
quality of raw milk. The higher is the activity the lower is the importance of the alteration of 
the original characteristics of the milk. 
7. The time elapsed since milking must be taken in account when carrying out 
bacterial counts. 
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